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The Effects of Inquiry-Based Learning Combined with KWDL Technique

in the Topic of Momentum and Collisions on Physics Problem Solving

Ability and Critical Thinking Ability for Grade 10 Students at Mattayom
Watnongchok School in Bangkok Metropolis
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Abstract

This research aimed to compare grade 10 students' physics problem-solving and
critical thinking abilities on momentum and collision when taught through Inquiry-based
learning combined with the KWDL technique versus traditional instruction. The research
sample consisted of 80 grade 10 students in the science-mathematics learning plan from
2 classrooms at Mattayom Watnongchok School obtained by cluster random sampling
and divided into one experimental and one control classroom. The research instruments
were 1) 6 Inquiry-based learning combined with KWDL technique lesson plans in the
topic of momentum and collision for 18 hours; 2) 6 traditional instruction lesson plans
in the topic of momentum and collision for 18 hours; 3) a physics problem-solving ability
test; and 4) a critical thinking ability test. The statistics employed for data analysis were
the mean, standard deviation and t-test. The results revealed that 1) the physics
problem-solving ability of the students learning through Inquiry-based learning
combined with KWDL technique was significantly higher than that of the students
learning through the traditional instruction at the .05 level of statistical significance; and
2) The critical thinking ability of the students learning through Inquiry-based learning
combined with KWDL technique was significantly higher than that of the students

learning through the traditional instruction at the .05 level of statistical significance.
Keywords: Inquiry-based learning, KWDL technique, Physics problem-solving ability,

Critical thinking ability
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AENsatuN1IAneY I TugIMLaEM Tk dyneedinmansilasunsianisiseus
AEIURUY KWDL ganmnumsesay 70 Nszaudedidey 0.1 lnedlnaiigeyi 13.42 uazd
aulguuuNInTFIUmMINY 2.807 UazAmfiimiu 1.495 uenanilfiaennasinuinuideves
(Kruetiwa, 2018) NAN®NITBI N13ANYIAINAINTAIUNITAAILATIENLALNATUANTNINTT

Seu Fauas vetinitutudseudnwndn 2 aenisdanisious wuuduagmanugsuiu
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v 1% .
v a o A <

watla KWDL Han1s3duasuladall uﬂLi&JWi@T%’Umiﬁmmiﬁauguuuﬁumemmm% Ty
watla KWDLSmwannsolunsindinssnuasnadugninisnisifoundafouganneuioy
ogadfudfamnaadnisedu 05 waziniFeudlasunsdansiFousuuuduaemanus
sufumaia KWOLTAuaunsolunsAniesenuas nadugyinenisEoundsdougeminis

'
o w IS (%

JansseugiuuUng suslituddnsaifnseiu .05
v
Yaiduauug

1. daauanuzlun1sinaideluly

11 msﬂ’wmLLmﬁmLLU‘U%‘ULmsmmmgﬁu?mﬂ?{ﬂﬁ TagiamzFeslusmiuuay
nsYU ﬂgmﬁaﬁfuaqﬂﬂ;ﬁfﬂL'%auﬁmmmzﬁa?a%ﬁlumsé‘?&ﬁmm dunm uaznnaoailonsy
ToymaeAuLes NWﬂﬂ’i’mTﬁﬁﬁWﬂ%@%ﬁﬁﬂﬂGTWi’]LﬁEJQQEJINLaﬁn ﬁ’m%umn%ugyﬁﬁ]mma
GUEJ‘ULSUG]ﬂ’J’]ﬁ,JgGTﬁEJﬂ’]i?;uﬂ’;IWLﬁlmam waztalalupudidgueanislinsgnaniunisaid

VAINVANY AFIIAITATNATIAVTIUINANMSISEUSNLTINYUaENIMEANUAR [ienseauln

v a ¥ a a Y A o o X
'LmLiﬁlULﬂ@ﬂﬁqﬂJausL"\ﬂNELLa33Jﬂ'3’]l|ﬁHﬂIUﬂqiLiﬁJugLiaﬂiﬂJLllu@llLLagﬂqiaﬁuaEJ’NaﬂGN

1.2 msUsggnamaia KWOL TunisiSeunisaeuls salusudunaznisvy azads
wugihlanSeulumadaiidueiesdelumaaduasamumals lasiduannmumunag
fluguveanuLes (K) LLazéaaamﬁT’gsmmzaﬁ'mmﬁmzéumiﬁmL%ﬁlmwﬁ (W) 9nsuiingen
rlasunsatuayulnaumivayauiianiy (0) iedudunmgiiviauazaanigluinGou
anunsaharwglulalunsundymviorhianssuiisavestuunideu (L) nssuaunsi
welvinGeuiauinuenndougesnsdsruuuarasinludlomiidugeu

1.3 matszgnaleausluaniumsniads agmsanaiuinioulmihanuiladuan

Toluaniun1saass wwu nsun ey ludinUszdTuninn199enuun1TMAaed WolUUTIans

lngluwmalulaguardenisdnnisiseus
2. datauauuzlunisideasesialy

2.1 msvergmsnwiigliunsdnnisisgusuuuduiaemaugsuiumaie
KwoL lagihldusulydudnisoulussautuifeiiunientamesiou iellTeuiisunanis

SeusuazUseaninavesnisiumaliadananluusunillnafiesiu

2.2 AIHNSANYINANTENUVBINITIANISTEUTHUUFUE AN SR UIMATA
KWDL #idnadwdsaelunauidniseudy wu Msiauinyen1sundym) n1sAnesien

V3BN1IEEUTTAN almilanadnsniensiSeusiulanig q ungadu
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